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R . S. MISHRA P ] has obtained art express ion for the n ; , i . e. aa{, Nn }J> • 
w h e r e Na are c o a l r a v a r i a n t components of the unit normal to the h y p e r ­
surface- and are the contra variant components of a unit vector i n the 
direct ion of a curve of a congruence of c u r v e s , one c u r v e of w h i c h 
passes through e a c h point of the hypersurface F„ . The object of this paper 
is to obSain the general ised expressions i n the case of a subspace and a 
h y p e r s u r f a c e of a FINSLER space . Some p a r t i c u l a r cases have been studied . 

1 . Subspace. I f the coordinates Ar'(i — 1 , 2, 3, . . . , « ) of a FINSLER space F n 

can he. represented parametric a l l y as 

(1.1) x i = x i { u a ) 

such t h a t u" (a = 1, 2, 8, m , m < n ) f o r m a coordinate system of F m , then 
the space F m is cal led the m-dimensional subspace of F n • Let gah (a, u') and 
gij(x, x') be the metr ic tensors of F m and F„ . They are related by the equation 

(1.2) gab{a, u') = g i j { x , x')XiaX]
b where x * a = = ^ - ' 

T h r o n g h o n t t h i s paper letters ( i , j , h, ...) v a r y f r o m 1 to n, letters 
(a, b, c, ...) vary f r o m 1 to m, and (p, q, r, ...) v a r y f r o m m-jr 1 to n in the 
case of a subspace. I n the case of a hypersurface ( a , b, c, ...) v a r y f r o m 1 to 
n—1 ,and (p, q, r, . . . ) take a single va lue . 

As the r a n k of l l X ' ^ i l i s m, there exist ( « — m ) independent so lut ions of 
Yi X'a = 0, w h i c h f o r m a system of normals at P. The (n—m) 'normals w h i c h 
do no t depend on the d i rec t ion element x* are g iven by the s o l u t i o n of 
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They are normal ised by the reflations 

(1-4) Sij(*> n ( ? ) ) n\q) n\q) = ^ = 1 

and 

The (ij—m) normals depending .on. ,the. . l ine, element (*,* ' ) are given by 
tbe so lut ions of 

(1.6) n\q)i Xia = g i j (x, x') n*\q) X^a - 0. 

They sat i s fy the r e l a t i o n 

(1-7) » V "*'(*)»*'(«> = 1 ' 

I t is to be noted that the covar iaht vector =gi; (x, x') n*\q) is not 
the covar iant counterpart of as given by (1.6), for we have 

(1.8) gtj <*," x') n * ^ = * V , 

(no summat ion on Q) . 

, The re la t i on (1.8) shows t h a t the n o r m a l vectors n**^ (q = m - j - 1 . . . . . . n) 
f o r m a system of or thogonal vectors. These normals are called . secondary 
normals . There exist (n—m) symmetric tensors independent of d i rec t i on . These 
are g iven by the re lat ion 

(1-9) Y{q) a h = gij (x, n ( ? ) ) X*a X J h • 

I n the case of a hypersurface also there exist two systems of normals . 
One system depends on the d irect ion and other is independent of i t . They are 
given by the solut ions of the equations 

(1.10) m Xl
a - g i J (x, n ) n> X*a = 0 

and , 

(1.11) «*/ = (*.* ' ) » * ' * * B = 0, 

and are normal ised respectively by the re lat ions 

(1.12) ' gi} {x, n ) n* n1—nj nJ— 1 • • • 

and 

(1.13) 
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The equation (1.8) becomes 

(1.14) gir(x,x')n**n*J = y>. 

I n th i s case also there exists a symmetric tensor independent of direc­
t i o n , w h i c h is given by 

(1.15) Yab = gij(x>n) XiaXj
b. 

The vectors n1^ can be expressed l i n ear] y i n terms of n*1'^) . Thus 

n 

(1*16) »v*= 2 ^)«»v>* ! 

(r)=jit + l 
where 

cos ( n < 9 ) , n * ( r ) ) 
V ( 0 

When X{
ah is regarded as a vector of the space F n , i t lies i n the space 

spanned by the secondary normals n*1"^) - Thus 

( I - " ) x t a b = ^ Q * w a b n \ r 

M u l t i p l y i n g th i s by ; t { r ) [ - , we have 

(1-18) iHT)ab = X'ab n(T)i = £ COS ( n ( r ) , n* { ( ? ) ) fl*(i)a*. 
. fg) 

Z 'a j is also g iven by 

(1-19) * U = 2 B ( r ) 0 l « ' ' W + ^ 
( r ) 

where 

The quant i t ies Q^^h a n c l a r e ( n - ~ m ) , symmetric tensors of ^ . 
I n the case of a hypersurface , TZ ; and are related by the equation 

(1.20) „ i = ^ i i i ^ n . . . 

Xl
ab is given by the r e l a t i o n 

(1.21) X*ab = n*i Q*ab • 
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and 

(1-22) iiab—^ab »i = c o s ( « , n*) Q*ah • 

X'ab can also "be expressed as 

(1-23) X'ah = Qab n ' + a>*a6 , 

where 

(1.24) o > ' a f c n i = 0 . 

The covar iant der ivat ive of n'^) is given by 

( A ) 

where 

(1-26) ^ w ^ - A , ) ß(,> i W »'<*> 

and 

(1.27) « ' ( r ) ^ n t P ) / = J] r< f c )
( < i )& * ( p ) y = J] ' - , A ) ( ? ) S « ( * ) ( , . )• 

(ft) (4) 

The covar iant derivat ive of n * \ ^ is given by 

(1-28) »* ' ( , ) J 6 - 5 % b X'a + ^ ( ? ) & . 

where 

(1.29) B c ( 9 ) 6 = _ n 7 ) ß * ( 9 ) a & g»°-E*ihk (x, x') ga° Xh XI« 7**% 

i E*ihk (*» x') = gih ; k (x, x') ] 
and 

(1-30) M * > ( f l ) b V (r> = " * y
( ? > ; & -

-In the case of a hypersurface , the covariant der ivat ive of nJ' is given by 

(1.81) n
J ; b = A c

b X''e + rb n>' , 

where 

(1.32) A e
b = -7ao Oab-yaa E i j k Xh X'a n ' , 

and 
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(1-33) n = n J
t h n j . 

The covar iant der ivat ive of n*J is given by 

(1.34) n*> -t$ = B d
h X J d + Nb n*j 

•where 

(1.35) B B
b = -~y> 0\b ga'~E*ihk S a e X H X i a n*h 

and 

(1.36) Nby = n*};h n*j. 

2. The equations for i>( 9 r)a.- Let p \ q ) be the contravar iant components 
i n the x's of a u n i t vector i n the d i rec t ion of a curve of a congruence of 
curves, one curve of w h i c h passes t h r o u g h each point of Fm . Then the vector 
w i t h components i s , in general , given by 

(2.1) P \ q ) +J] c ( q T } n\r) 

where ta^ and c^qr^ are given by 

(2.2) c ( r ) a b t a
( q ) = g i j (x, n ( r ) ) p\q) X'b 

and 

(2-3) J] ctqT)=Slj (*» »(r}) P\q) " ' { r ) • 
(r) 

T a k i n g the c o v a n a n t der ivat ive of (2.1) w i t h respect to ub , we get 

(?) ('•) 

S u b s t i t u t i n g the values of X*ab and n ' ^ j ; b f r o m equations (1.19) and (1.25), 
we get 

(2-5) P i
( f l ) ; 6 = ( < % ) ; 6 + 2 c ( i ' ' ) ^ + E " f f ) ( c ( ? r ) : * + i % > B l O a * 

(r) (r) 

<°> . . . . . . 
P u t t i n g 

(2-6) A 9 ) i ^ f % ) ^ + E C ( ^ ) A\r)b 

and > ' - • 1 ~ - ' 
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(2-7) * t i r ) 5 = c ( f f r ) ! t + i a
( a ) B ( r } a b + Y i c ( g « ) r < r V ) 6 

• < « > - , 

i n (2.5), i t becomes 

(r) 

T a k i n g the covar iant der ivat ive of (2.8) w i t h .respect to « c , we get ' 

P f ( f f ) i 6c — Qa(q)b \ a ^ + + J] V ) 6 ; c "V) 
(f) 

W i t h the help of (1.19) and (1.25), i t becomes . 

(2-9) P\q); bT - « ( a ) M r f J <V>. ^ ^ r ) + 
r 

-(r) . . . . . . . (*) 

From (2.9), we get ' 

(2-io) P ' ( f l ) XH x i c - 2 . U c l •) 

+ 2 i * % ) 16 B I (0 « I c 1 + «( 9 r) [ 6 ; c ] 

where R ' j k l is the curvature tensor i n F„ defined by {*] 

*) T h e square b r a c k e t s denote the. a l ternat ing part , i.e. 

2 T[ i i _,-1 ft] — T i j k — r ^ j - i 
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I t is obvious that t h i s tensor is skew-symmetric i n k, I, i.e. 

M u l t i p l y i n g (2.10) hy go, (x, n^) n^r) and summing w i t h respect to i , 
we get 

(2 .H) gih (x, « ( r ) ) jfc£ P\q) Xh Xl
c n\T) 

= 2 Z * [* 5 I M « I <0 + w ( ? r ) [4 ; « 

+ Z %*) " W 1 <*>1 c i * 
(x) 

+ 2 i a
( a ) (TV [ 6 ; a ] ftA (*, n ( r ) ) « A

( r ) . 

S i m i l a r l y , i f (2.10) is m u l t i p l i e d by g^ (# ,rc( r ) ) Xhd and summation is 
performed w i t h respect to z, we have 

(2-12) gik (x, n ( r ) ) RtJhl p>(q} Xh Xl
c Xh

d 

= 2 c ( r } a d { v a
( q ) [ & i c ] + 2 [* ^ " l (r) W] } 

(r) 

+ 2 ft* ( * , / . t r ) ) Xh
d(v«{qUb I F ' U U ] 

The equations (2.11) and (2.12) are the fundamenta l equations w h i c h 
determine the subspace of a FINSLER space F n . These equations give the 
expression for 

(2-13) Z v l i r ) b = g i h nCn) " V ) P\q); 6 
00 

f r o m (2.8). 

I n the case of a hypersurface , p i is given by 

( 2 . u ) P i - ta xia + r «<•, 

where and J* are given by 

(2.15) C a b ta = gtJ (x,n) pi XJ
b 

and 



78 R. S, M l S H R A AND R. S. S l N H A 

(2.16) r = gii (x, n) p1 n J cos (n, p). 

The équations (2.6) and (2.7) become 

(2-17) v a
b = ta-, b-\-T Aa

b 

and 

(2.18) 

I n the case oi' a hypersurface, the equations (2.10) to (2.12) take the f o l l o ­
w ing f orms respectively : 

(2.19) R i J k l P i XhXlc = 2 [ { v a
i b ; c ] - \ - v [ b A a

c ] } Xia 

+ { *>a [5 Q I a \ c ] -H vy b ; c ] -f- -V y b re] } nl 

(2.21) ftA (x, » ) ^ ' y f t l p ' X l c Xh
d 

= 2cad [ v a
[ i i B } + A a

c ] } + 2 f t , , (.v,n) A * r f 

; - ( « * [ 6 I a I c ] + W F „ [ 6 i " ; c ] + f" W ' ^ L 6 ! c] ) • 

The equation (2.13), becomes 

I n th i s case also the equations (2.20) and (2.21) determine the hypersurface . 

3. Part i cu lar case. 

(a) Let us consider a congruence of curves w h i c h is such t h a t the 
vector w i t h the contra varia nt components p 1 ^ i n the d irect ion of the curve 
of the congruence, is normal to F m • Then 

(2.20) gih (x,n) R'jki p1 XH X\ nh 

= 2 { Qa[ c va
b] + *[ b; o\ + «•[ b ' • c l l i ' 2 ' " o " n [ i ; c ] gii, (x, n) nh-

(2.22) vb — gih (~> n) nh p* ; b . 

(3.1) 

Equations (2.6) to (2.8) become 

(3-2) 

(3.3) 

a nd 
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{••) 

.Equations (2.10) Lo (2.12) reduce to 

(r) 

<'•) 

(3-6) ftft (A-, « ( r ) ) A -** X z
c „ A

( r J 

= 2 Z {*%) [ b B 1 f > Q 1 o l + U ; c i + Z * V i [ * r < r ) 1 (*> i 
( r ) <-v) 

and 

(3.7) ftfi ( * , „ ( r ) ) /?',*/ />'(«) X H *'c ' 

= 2 w (<A„) f& ; d + Z * V > U 4 " I (r) I d } 
(r) 

+ 2 < 7 " ( 9 ) l i I T ' - U Ul gth(*>nir)) Xhd-

For the case of a hypcrsurface , equations (3.5) to (3.7) reduce to 

(3.8) Ri} k l n
J XH Xl

E = 2{ A"[b i „1 - f r[b A%] } X'a + 2 ( Qa\0 A"b) 

(3.9) gik (x> n) Rtj k l n< XH Xl
c nh = 2 { Qa \0 A"b\ + r{b • c\ } , 

and 

(3.10) g t h (x>n) R i j k l n> X H X\ Xh
d 

- 2 Cad {a) { A " \ b ; c ] + r\b A%] ) + 2 > r t (A-, n) Xh
d A"lb W- \ 

(b)' I f ~ta(q) X*a1 then the equations (2.10) to (2.12) become 

(3.11) R i J k l t\q) x*a XH xK . _ 

= R d
a b c t"(q) Xid + 2 f ( q ) ^ B(r) a L6 Ad | { r ) | c l A-v 

+ 2/%) Z "V) 
+ Z BW « U ' " < r ) I (x) U l } + 2 t\q) Wia \h ; 01 , 
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(3.12) glh (*,,i(r)) R i ] k i t\q) X*a Xh Xl
c n> (r> 

(r) 

+ 2 ftÄ (*, n ( r ) ) i a
( f l ) n A

( r ) IT'« [ f t u l , 

and 

(3.13) ftA (*, „ ( r ) ) R i j k l t\q) X L X H Xh X K 

— C(r) Rda hc ta(q) + 2 2 ^( r ) a Lfe I (r) I cl Cfr) de 
(r) 

+ 2 t a
( t ¡ ) gih (x, n(r)) X K Wia U ; c ] -

For the case of a hypersurfaee the equations (3.11) to (3.13) become 

(3.14) Rijkı ta X'U X H X\ 

= Rdabc ta X*d + 2 e Qa [b Ad
c] X{

d + 2 ta W*a [b ; J 

+ 2 ta 7i* { Qa U ; c ] + Qa [ j £ c ] } , 

(3.15) ftft ( * , « ) i a X]
a X H X\ nh 

= 2 t a { üa [b ; c] + ß a U } 

+ 2 ft/, ( jc ,n) ta n h w'a[b;c] , 

and 

(3.16) gih (x, n) R * J k i t" X'a X H Xl
a X K 

= Ca* Rd
abc ta + 2 f« ß a E& ¿ d

c ] C d e  

+ 2 i a ftA roia[6îcl. 

(c) I f x'* — a'a X^ the equations (3.11) to (3.16) become 

(3.17) R i } k i X J a X H Xl
c 

= R d
a b c X'd + 2 J] B i r ) a [b A d \ ( r ) I J X*d + 2 ïP' t t t 6 ; „] 

O) 

+ 2 J] «'(r) Í S ( 0 - f f i ; r l + J a l b R M !<*)!<,]}, 
(O (•*) 

(3.18) g i h (x. n ( r ) ) Ä i y f c / A 

— Cfj^de Rdabc + 2 2 -¿V) a t& I (r) I (c)İ C ( r ) <fe 

+ 2 f t A (*, „ w ) r U i d l . 
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( 3 . 1 9 ) g i k (Xl I l ( r y ) R ' j k l tfa XH X\ n\c} 

+ Vgih (x, 7 i ( c ) ) 7 J A

( C J r f

K [ 5 ; c ] , 

( 3 . 2 0 ) RtJkl X''a XH X\ 

= R d
a b c X*d + 2 i2 t t[& 4 r f

c l A-'rf + 2 n* { £}„ [ f i ; J 

+ } + 2a»i f l [ 4 i c ] , 

( 3 . 2 1 ) ftft ( A , 71) 7 ^ ^ 

= Q e R d
a b c + 2 fla [ 6 ^ r f

0 ] Cd« 

+ 2 f t A (x, n) Xh
e a>ia\h-,J, 

and 

( 3 . 2 2 ) g i h (Xl n) R'jki X*a XH Xl
c nh 

= 2 { £ i a [ f t ; c l + fl« U # E ] } + 2 ft* n
A a>*a lb ; J -

The equations ( 3 . 1 7 ) to ( 3 . 1 9 ) are the generalised forms of GAUSS and 

CODAZZI 'S equations f o r the. subspace of a FINSLER space ['] and the equations 
( 3 . 2 0 ) to ( 3 . 2 2 ) are the equations f or a hypersurface [ a j . 

4 . Equation for P*(qr)a. I n th i s ar t i c l e we decompose the un i t vector i n 
the d i rec t ion of the n o r m a l n * * ^ (x, x') instead of n1^ as i n ar t i c l e 2 . Thus 

where and c* ( ( f r ) are given by 

and 

( 4 - 3 ) « ' ) t ^ ^ g i j (x, x') I ' j 3 f * ( ? ) l . 
T a k i n g the covar iant der ivat ive of ( 4 . 1 ) w i t h respect to « 6 , we have 

( 4 . 4 ) p * \ q ) ; b = Xtab f * % y + Xia i*\q)-b+ J] c* ( ? r ) ; 6 n ' ( r ) 

S u b s t i t u t i n g the values of n * ' ( 9 ) ; 6 and X1^ f r o m the equations (1.28) and 
( 1 . 1 7 ) , the equation ( 4 . 4 ) becomes 
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(<•> 

i n whieh we have pat 

( r ) 
and 

( 4 - 7 ) ^ f f * % ) Q\r)ab (a, « ' ) + 2 J ^ V ) ' A ^ W + c V ) ; 
CO 

T a k i n g the covariant der ivat ive of (4-5) "with respect to uc , wo 

(O 

Again s u b s t i t u t i n g the values of X ' A C and n * ' ; c , we get 

( r ) 

W i t h the help of 

and the above equation, we have 

(4.9) R i . k l p * ' ( o ) X V ^ C 

( r ) 

+ 2 2 C * * % > 1 6 Q* I ( 0 a ! ol + P * ( O D f6 I r l 

+ 2 P V ) i* ^ I (*) I .1) » * W 

M u l t i p l y i n g (4.9) by gih [x, x') n * f t
{ f l ) , we get. 
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(4.10) R . h k l P*\q) „*''(r) X H Xl
e 

- 2 V(o) í h Q* I (r) a 1 cl + P \ q r ) U : J 

S i m i l a r l y , m u l t i p l y i n g (4.9) by G g;¡, {x, xr) Xhd x, we f i n d that 

(4-11) Rjhki P*J
(o) Xh

d X H Xl
c 

= 2 gnd (a, «') { q*\q) [b : cl - h J] ¿ ' V i 1* I <r) ! d } • 
(r) 

The equations (4.10) and (4.11) are the fundamenta l equations which, 
determine the snbspaeo F m of a FINSLER space F n . F r o m (4.5) we get 

(4-12) P*Wh = ^ 8th (x* * ' ) P*\q) •• 6 » * \ r ) 

and 

(4.13) <7*<?) « = </*"(,) 6 Sad {a, u')^gih (x. x') Xhd p * \ q ) ; b . 

I n the ease of a hypersnrface . p * { is given by . 

(4.14) p * i = t*« X i a + r * «**' 

where f* a and J "* are given by 

(4.15) f*" ^ D c ( n , a') = 8 i J {x, x') X'<c P*i~t\ 

and 

(4.16) r * = J - g t J ( x , X ' ) pn „ * / . 

Equations (4.6) and (4.7) i n t h i s case become 

(4.17) q*a = t*a;b-\-r* Ba
b 

and 

(4.18) p*b=a*ai t*« + r * ; 6 + r * Nb. 

For the case of a hypersnrface the equations (4 .9) - {4 .IB) take the 
f o l l o w i n g forms respectively : 

(4.19) RtJki P * J X H Xl
c 

= 2 X*„ { f*a lb ; c l + P* lh Bc]} + 2 { í¿** [c 9 * ° b ) 

+ P*[b;e) + P*lbNe\) / i * ' - , 
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(4.20) R j k k i p*J „ * * X H Xh 

= 2 v ( û * . [ c «7** i l + P*l b ; cl + P*lb Noi} . 

(4.21) Rjhkl P* 7 ^ 

= 2 * a r f ( „ , B ' ) ( 9 * a l & ; c ] - r P * [ i , 

(4.22) P* & = - 1 - ftA (*, * ' ) p*i ; 6 „ * * 

and 

(4.23) q * M = < 7 * " 6 f a d (a, u') = gih (x, x') Xh
d p*t-lb. 

5. Part icular Cases. 

(a) Let us consider a congruence of curves, w h i c h is such t h a t the vector 
P*\q) i n the d i rec t i on of the curve of the congruence, is n o r m a l to Fm . Thus 

The equation (4.4) becomes 

where 

(5-2) 2 C V > B\r)b 

and 

(5-3) P\T) b def 2 c V > 6 + c V , ! ^ • 

The equations (4.9) to (4.11), become 

(5.4) RiJhl p*\g) XH X\ 

= 2 Xia { E 6 ; c] + 2 ^ V ) U B" i ( r ) i c ] } 
(?) 

+ 2 2 1 [ & Q* ^ V > Ci i cl 

+ 2 ^ V ) 1 ^ ' ^ w i J Î " * W 
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(5.5) R j h k l P*\q) » * V ) XH Xl
c . , 

= 2 V(r) i <!*"(<,) h ß* I (r]«| 01 + P\T) U ; d 

(o 
and 

(5.6) Rjhkl P*J<q) X>'d XH X\ 

= 2 ^ (o, « ' ) E I j s J + £ P V > [ * B " I (O I d } • 
(/•) 

For a l iypovsurfaee, p * ' = n*''", the equations (5.4) to (5.6) become 

(5.7) £ * 7 j f c l „ * ' 

4- 2 „*< { fl*a [e Batf +«Nlb ; c l } , 

(5.8) £ . f i H „ * A ^ 

and 

(5.9) R j h k l n*J Xh
d Xh X\ •• 

= 2 i w («- «') { B". \b ic\ + N U B"c]} . 

(6) I f p * ' ( i ) = JT' a f M
{ , ) ( then 

(r) 

Consequently, the equations (4.9) to (4.11) change i n t o the f o l l o w i n g equations 
respectively : 

(5.10) RiJkl p * J ( 0 Xh X\ 

( 5 . 1 1 ) Ä , Ä Ä I * ' c » * A
( 0 ) , ; J , 

and 
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(5.12) R J h k l p * \ q ) Xhd XH Xl
c 

= 2 gad («» « ' ) i ^ % > ; [ftol 

+ 2 2 fl#<r)« lb B" | ( r ) | 01 gda (a, a') . 
('•) 

For a hyporsnrface , equations (5.10) l o (5.12) hecome 

(5.13) R i J k t p** xh xK 

= 2 f*" ; [ & c l X i a 2 f*" [ 6 B r f
c ] X''d 

+ 2f *" „*i { Q\ [b ; J -|- Q*a \b Nc)} , 

(5 .H) »** 

and * 

(5.15) £ y / l H A Xl
c 

= 2 ir«d ; rocl + 2 **« gde {a, u') ii\ \h B*ei . 

(c) i f we f u r t h e r assume that t*'\q) and p*1'^) are tangent ia l to the curve 
of the congruence, then they are connected by the re la t ion x ' i = u'a X'a. Due 
to this change, the equations (5.10) to (5.12) take the f o l l o w i n g forms 
respectively : 

(5.16) R i J k i X'a XH X\ 

= R"*bc X\ - f 2 ^ X'd Q*(r)a \b Ed \ { T ) | c] 

<<•> 

+ 2 2 ^ V ) " ^ - 1 

+ 2 2 2 

(5.17) X J a Xh X\ n * \ f l ) 

= 2 ii* (a)a 6 5 J V(o) + 2 V'(O) 2 i J V)« tfc ^ I- (r) I o] , 
(r) 

and 

(5.18) R j h k l X'a X*h Xl
c XK 

^ i ? Q G f i 0 4 - 2 2 g ^ (n» flV)«ti ^ d I (r) I d • 

i n the case of a hypersuvface, equations (5.16) to (5.18) become 
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(5.19) 

(5.20) 

a n d 

(5.21) 

R'jkl X'a X l
c ^ R * a h c X*.+'iX*d U\h Bd

c] 

+ 2 Q\lb ; J + 2 Q*a I i /V c l ti** , 

Rjhkl X}
a XH XK n*h - 2 v { 0 * a [ 6 ; J + Q\ \b Nc]} , 

Rjhki X'a Xkb Xl
e XK = Ra,bc 4- 2 g d , £i*« lb Bdc\ • 

The e q u a t i o n s (5.16) to (5.18) a r e t h e s e c o n d a r y g e n e r a l i s e d forms o f GAUSS 

a n d GODAZZI e q u a t i o n s f o r t h e snbspaee Fm , [ ' ) , a n d t h e e q u a t i o n s (5.19) to (5.21) 

a r e f o r t h e h y p e r s u r f E i e e J 3 ] . 

[ ' ] E i . l O P O U L E 5 , H . A . 

I '] M l S I I R A , 1Î. ii. 

[ S ] R U N D , H . 

I'1] RUND , H . 
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Ö Z E T 

Vn hiueryü/.eyinin lıci' uoktaKindaa bir eğrisi geçen eğri koııgrllansı gö>. 
öiiüııe alıaırsa, hiperyüzeyin genel noktasındaki n o r m a l b i r i m vektörünün 
k o n t r a v a r y a n t bileşenleri N' ve a y n i noktadan geçen eğrinin teğet b i r i m 
vektörünün k o n t r a v a r y a n t bileşenleri X1 ilo gösterilmek üzere ( y a n i 
a. . A/ 1 ' X' ; 0 için bir i fadenin R , S. MJSIIIIA Inrafından elde edildiği mölıım-

dur [ ] . Bu araştırmanın gâyesi bu formülün bir F I N S L E R uzayında bulunan l\İv 
lıiporyîizey v e y a bir alluzayından h a r e k e t edi lmesi h a l i n d e k i goııolleştlrllmiş 

şeklini bulmaktır. Bazı özel h a l l e r de ayrıca incelenmiştir. 


